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Abstract: 
All published scales constructed to measure teacher attitudes towards inclusion have 
been shown to contain several factors. This study explored the factor structure of the 
Teacher Attitudes towards Inclusive Education Scale (TAIS) in a population of Finnish 
basic school teachers (n = 1,764) using confirmatory factor analysis. The TAIS scale was 
shown to be one-dimensional in this population. However, the result does not 
automatically generalize to other countries where the school system differs from that of 
Finland.  
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1. Introduction 
 
Inclusive education refers to a situation in which students with special educational 
needs (SEN) are educated in the same classrooms as their non-disabled peers instead of 
separate special schools or special education classrooms (UNESCO, 1994). An important 
precondition for successful inclusion is the positive attitude of teachers towards such 
placements (UNESCO, 2009). Accordingly, teacher attitudes have been an object of 
extensive study. Several scales have also been developed to measure teacher attitudes 
towards inclusive education (Avramidis & Norwich, 2002; de Boer, Pijl, & Minnaert, 
2011). At least 11 attitude scales have been published, which have been used more often 
than in a single study and for which sufficient psychometric data is available (Saloviita, 
2015). The number of items in these scales has varied between 12 and 30, and their 
                                                             
 
Timo Saloviita, Asko Tolvanen 
CONFIRMATORY FACTOR ANALYSIS OF THE SCALE MEASURING  
TEACHER ATTITUDES TOWARDS INCLUSIVE EDUCATION (TAIS)
 
European Journal of Special Education Research - Volume 2 │ Issue 6 │ 2017                                                                  197 
reliabilities, as measured by Cronbach’s alpha, have shown good or excellent levels. 
However, their factor structure has been scattered, having 3–5 factors (Saloviita, 2015).  
 The multifactorial structure of the attitude scales measuring teachers’ views on 
inclusion may reflect problems relating to scale construction rather than the 
multifactorial nature of the construct itself. A unidimensional scale may be, for several 
reasons, worth pursuing. At least one such scale has been documented, the Teacher 
Attitudes towards Inclusive Education Scale (TAIS) (Saloviita, 2015). Despite its 
unidimensionality, the items of the scale encompass a wide array of contents, such as 
inclusion as a value, expected outcomes, rights of the child, and workload of the 
teacher, thus adding to the construct validity of the instrument. The scale consists of ten 
items measured by a 5-point Likert scale ranging from ‘strongly disagree’ to ‘strongly 
agree’ with a neutral mid-point. To calculate the sum total, the scoring of six items is 
reversed (Table 1). The reliability of the scale has varied between α = .81–.90 in various 
samples (Saloviita, 2015). In exploratory factor analyses, the TAIS scale has been shown 
to be one-dimensional in four Finnish samples of in-service teachers or final-year pre-
service teachers (Saloviita, 2015). However, in the population of German teachers, the 
assessment produced three factors in a principal-axis factor analysis: ‘inclusion as 
value’, ‘outcomes of inclusion’ and ‘workload concerns’ (Saloviita & Schaffus, 2016). 
This indicates that the scale is sensitive to the changes in the work environments and 
conditions of teachers.  
 The claim of the unidimensionality of the TAIS scale is based on exploratory 
factor analyses. However, a confirmatory factor analysis is needed to validate this 
claim. Therefore, a confirmatory factor analysis was performed with a sample of 
Finnish basic school in-service teachers. We also used reliability analysis to investigate 
whether a short form of the scale would be conceivable. 
 
2. Methods 
 
2.1 Participants 
The sample consisted of 1,764 Finnish basic school teachers, including 783 classroom 
teachers, 539 subject teachers and 345 special education teachers. Their mean age was 47 
years, and 21% were men and 79% women. 
 
2.2 Data Collection  
The data was collected by 33 university students who contacted teachers via an e-mail 
survey. The addresses were obtained from the official websites of the schools, which 
represented 137 randomly selected municipalities from a total of 317. The survey was 
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returned by 26% of the teachers approached. The questionnaire contained some 
demographic variables and several other measures, including the TAIS scale. 
 
Table 1: Full texts of the items in the TAIS scale, reversed items (R) and item/total correlations 
Item R r 
Inclusion as a value 
2. The children with emotional and behavioural problems should be educated in 
mainstream classrooms, with the provision of adequate support.  
 .541 
4. Children with attention deficit/hyperactive disorder (ADHD) should be admitted in 
mainstream classrooms with adequate support.  
 .581 
7. The students with special educational needs should be educated in mainstream 
classrooms as much as possible.  
 .724 
Expected outcomes   
1. Children with special educational needs learn best in their own special education classes 
where they have specially trained teachers.  
R .720 
6. The best result is achieved if each child with special educational needs is placed in a 
special education classroom that best suits him/her.  
R .733 
10. The learning of children with special educational needs can be effectively supported in 
mainstream classrooms as well 
 .699 
Rights of the child   
3. It is the right of a child with special educational needs to be placed in a special education 
classroom. 
R .625 
9. A child with special educational needs should be transferred to a special education 
classroom in order not to violate his/her rights 
R .718 
Workload of the teacher   
5. Teachers’ workload should not be increased by compelling them to accept children with 
special educational needs in their classrooms.  
R .664 
8. Integrated children with special educational needs create extra work for teachers in 
mainstream classrooms.  
R .582 
 
2.3 Data Analysis  
The data were analysed by using the IBM SPSS Statistics version 24 and Mplus v.7.3 
statistical program. The confirmatory factor analysis was estimated using the full 
information maximum likelihood method with the Mplus v.7.3 statistical program 
(Muthén & Muthén, 2002). Missing values (0%–1.5%) were supposed to be missing at 
random (MAR). Using the MLR estimator in Mplus, the chi-square is scale-corrected 
and the standard error estimates are robust against non-normal distribution. The 
theoretical model was modified adding residual correlations with the help of 
modification indices. The model fit was evaluated using a chi-square test, root mean 
square error of approximation (RMSEA), the Tucker-Lewis index (TLI), the comparative 
fit index (CFI) and standardized root mean square error (SRMR). The model fit to the 
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data well if the chi-square test is not statistically significant, if RMSEA is lower than .06, 
if TLI and CFI are greater than .95 and if SRMR is lower than .08 (Hu & Bentler, 1999; 
Muthén & Muthén, 2002). The measurement structure invariances were tested across 
sex and age for competitive factor models. These two theoretical models are nested and 
can therefore be compared using a scale-corrected chi-square difference test (Satorra & 
Bentler, 2001). The chi-square difference test was also used to test the measurement 
invariances. The models were modified according to the modification indices. 
 
3. Results 
 
The reliability of the TAIS scale was α = .90. When only three items correlating highest 
with the sum total were selected (items 1, 6 and 7), the reliability of this short form was 
α = .81, and its correlation with the original 10-item scale was r = .93. Thus, it explained 
86% of the variance of the larger scale. This three-item form contained items on values 
and outcomes of inclusion.  
 When performing the confirmatory factor analysis, the theoretical one-factor 
model was first tested using multigroup method (11: women age < = 41; N=469, 21: 
women age > 41 and age < = 51; N=127, 31: women age > 51;N=455, 12: men age < = 41; 
N=110, 22: men age > 41 and age < = 51; N=431, 32: men age > 51; N=124) and freely 
estimated all parameters. The model fit was poor,   (   )               , RMSEA = 
.099, CFI = .91, TLI = .88, SRMR = .05. There were four residual correlations which were 
freely estimated according to large modification indices. After this modification model 
fit was acceptable,   (   )               , RMSEA=.066, CFI=.97, TLI = .95, SRMR = 
.04. When factor loadings were fixed to be equal across groups, the model fit decrease 
was not statistically significant,   (  )              . Additionally, when intercepts 
fixed equal across groups, the model fit worsened statistically significantly,   (  )  
             . When freeing 5 intercepts, the model fit compared to the freely 
estimated intercept was not statistically significant,   (  )              . In the final 
step, the residual variances were fixed to be equal across groups. The model fit 
compared to the model in which factor loadings and intercepts were partially fixed to 
equal was not significant,   (  )              . The model fit for these partially 
invariant model was good,   (   )               , RMSEA = .052, CFI = .96, TLI = .97, 
SRMR = .06. 
 Factor means differ between groups,   ( )              . Pairwise comparison 
reveal that in the p < .05 level, the factor means in group 22, 31 and 32 are lower than in 
group 11, while those in group 32 are lower than in group 21. Factor variances do not 
differ between groups,   ( )             . 
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 When estimating the two-factor theoretical model, the model fit was poor, 
  (   )               , RMSEA = .089, CFI = .93, TLI = .91, SRMR = .05. There were 
three residual correlations which were freely estimated according to large modification 
indices. After this modification model fit was acceptable,    (   )               , 
RMSEA = .066, CFI = .97, TLI = .95, SRMR = .04. The fit was exactly the same as in the 
one-factor model because the models ended up being equivalent models. Even if the 
freely estimated model is equivalent the measurement invariance test can differ. When 
factor loadings were fixed to be equal across groups, the model fit decrease was not 
statistically significant,   (  )              . When intercepts were fixed equal across 
groups, the model fit worsened statistically significantly,   (  )              . When 
freeing 4 intercepts, the model fit compared to the freely estimated intercept was not 
statistically significant,   (  )              . In the final step, the residual variances 
were fixed to be equal across groups. The model fit compared to the model in which 
factor loadings and intercepts were partially fixed to equal was not significant,   (  )  
            . The model fit for this partially invariant model was good,   (   )  
             , RMSEA = .053, CFI = .96, TLI = .97, SRMR = .06. The correlation of two 
factors varied between .82–.88 across groups. 
 To be able to compare the partially invariant one- and two-factor models, the 
freely estimated intercepts must be the same. Therefore, freely estimated intercepts 
were added to the one-factor model and the two-factor model based on the final 
solutions. In the two-factor model there was only one additional intercept to be freely 
estimated. The models are then nested and the chi-square difference test was not 
statistically significant,   (  )              . The standardized factor loadings vary 
between .52 and .82 for the partially invariant one-factor model (Table 2). 
 
4. Discussion  
 
The reliability analysis of the TAIS scale confirmed its high reliability in terms of 
Cronbach’s alpha. Moreover, the short three-item version of the scale containing items 
1, 6 and 7 showed that it was also conceivable for further use explaining a high amount 
of the variance (86%) of the full scale.  
 Regarding the confirmatory factor analysis, the competitive one- and two-factor 
models were first analysed separately. The analysis began without constraints in the 
between-group parameters. These freely estimated models were modified according to 
modification indices. Both the one- and two-factor models required the freeing of some 
residual correlations. Upon modification, the competitive model fits were exact due to 
the equivalence between the models. Even if the models are equivalent, further analyses 
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of invariance can result in different models. These modified models were therefore used 
as a basic model to test the invariances in the factor loadings, the intercepts of the 
observed variables and the residual variances. 
 The invariance test showed that the factor loadings were equal across the age 
and sex groups in the one-factor and two-factor models. In testing the invariances of the 
intercepts, five intercepts in the one-factor model and four intercepts in the two-factor 
model should estimate freely, resulting in partially invariant models. Four freely 
estimated intercepts were the same in both competitive models. The invariance of the 
residual variances was then proven in both competitive models, resulting in a final 
accepted partially invariant model. 
 
Table 2: Standardized factor loading partially invariant measurement for the one-factor model 
Variable Group11 Group21 Group31 Group12 Group22 Group32 
 N = 335 N = 481 N = 557 N = 97 N = 117 N = 154 
TAIS_1R .75 .75 .76 .76 .74 .77 
TAIS_2 .53 .53 .54 .54 .52 .56 
TAIS_3R .64 .64 .66 .65 .64 .67 
TAIS_4 .57 .58 .59 .59 .57 .61 
TAIS_5R .68 .68 .70 .69 .67 .71 
TAIS_6R .80 .80 .81 .81 .79 .82 
TAIS_7 .74 .74 .75 .75 .73 .76 
TAIS_8R .59 .59 .60 .60 .58 .62 
TAIS_9R .77 .77 .79 .78 .77 .80 
TAIS_10 .72 .72 .74 .73 .72 .75 
Note: Scoring of items marked with R is reversed when counting the sum total. 
 
In order to compare partially invariant competitive models, they should be nested. 
Therefore, one additional intercept parameter was allowed to freely estimate in the final 
two-factor model. Following this, freeing the comparison of the competitive one- and 
two-factor models demonstrated that there was no difference in the model fits. This 
result favoured the simpler one-factor model, and therefore, the unidimensionality of 
the TAIS scale was supported by the study.  
 The TAIS scale can be recommended as a choice when unidimensional 
measurements are sought in assessments of teacher attitudes towards inclusion. 
However, as shown in the case of Brandenburg (Saloviita & Schaffus, 2016) the factorial 
structure of the scale may not be the same in every country because the working 
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conditions of the teachers differ from each other. The short form of the scale containing 
only three items can be also recommended for further use.   
 
 
References 
 
1. Avramidis E, Norwich B, 2002. Teachers’ attitudes towards integration 
/inclusion: a review of the literature. European Journal of Special Needs Education, 
17, 129–147. doi: 10.80/08856250210129056 
2. de Boer A, Pijl, S J, Minnaert A, 2011. Regular primary schoolteachers’ attitudes 
towards inclusive education: a review of the literature. International Journal of 
Inclusive Education, 15, 331–53. doi:10.1080/13603110903030089 
3. Hu L, Bentler P  M, 1999. Cutoff criteria for fit indexes in covariance structure 
analysis: Conventional criteria versus new alternatives. Structural Equation 
Modelling, 6, 1–55. doi:10.1080/10705519909540118 
4. Muthén L K, Muthén B O, 1998–2012. Mplus user’s guide. (7th ed.) Los Angeles, 
CA: Muthén & Muthén.  
5. Saloviita T, 2015. Measuring pre-service teachers’ attitudes towards inclusive 
education: Psychometric properties of the TAIS scale. Teaching and Teacher 
Education, 52, 66–72. doi:10.1016/j.tate.2015.09.003 
6. Saloviita T, Schaffus T, 2016. Teacher attitudes towards inclusive education in 
Finland and Brandenburg, Germany, and the issue of extra work. European 
Journal of Special Education, 31, 458–471. doi:10.1080/08856257.2016.1194569  
7. Satorra A,  Bentler P M, 2001. A scaled difference chi-square test statistic for 
moment structure analysis. Psychometrika, 66, 507–514. doi:10.1007/BF02296192 
8. UNESCO (United Nations Educational, Scientific and Cultural Organization) 
(1994). The Salamanca Statement and Framework for Action on Special Needs 
Education. World Conference on Special Needs Education: Access and Quality. 
Salamanca, Spain 7–10. June 1994. Paris: UNESCO. Retrieved from: 
http://www.unesco.org/education/pdf/SALAMA_E.PDF 
9. UNESCO (United Nations Educational, Scientific and Cultural Organization) 
(2009). Policy Guidelines on Inclusion in Education. Paris: UNESCO. Retrieved from: 
http://unesdoc.UNESCO.org/images/0017/001778/177849e.pdf 
 
 
 
 
Timo Saloviita, Asko Tolvanen 
CONFIRMATORY FACTOR ANALYSIS OF THE SCALE MEASURING  
TEACHER ATTITUDES TOWARDS INCLUSIVE EDUCATION (TAIS)
 
European Journal of Special Education Research - Volume 2 │ Issue 6 │ 2017                                                                  203 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Creative Commons licensing terms 
Authors will retain the copyright of their published articles agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms 
will be applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community 
to copy, distribute, transmit or adapt the article content, providing a proper, prominent and unambiguous attribution to the authors in a manner that 
makes clear that the materials are being reused under permission of a Creative Commons License. Views, opinions and conclusions expressed in this 
research article are views, opinions and conclusions of the author(s). Open Access Publishing Group and European Journal of Special Education 
Research shall not be responsible or answerable for any loss, damage or liability caused in relation to/arising out of conflict of interests, copyright 
violations and inappropriate or inaccurate use of any kind content related or integrated on the research work. All the published works are meeting the 
Open Access Publishing requirements and can be freely accessed, shared, modified, distributed and used in educational, commercial and non-
commercial purposes under a Creative Commons Attribution 4.0 International License (CC BY 4.0). 
